was developed as a refined version of the 63-item Duke-UNC Health Profile (DUHP) using a methodology based upon a balanced clinical and statistical rationale. The result is a brief, valid functional health measure with 10 scales that compares well with.the MOS Shortform and the COOP Charts. In addition to the five constructs (ambulation, emotional symptoms, activities with friends or relatives, health perception, and pain) which are measured by all three of the instruments, the DUKE quantitates cognition, social self-esteem, confinement, and somatic symptoms other than pain.
for physical, mental, or social health function, and then item reduction by use of item-remainder analyses. Items weTe retained if their Spearman rank-order correlations with the remaining items in their respective subscales (i.e., the item-remainder correlations) were high, and if they were clinically important and reasonably independent of each other. After the new smaller set of items was selected, item-remainder correlations with the new scale and item-to-scale correlations with other scales were computed to demonstrate item discriminant validity, as indicated when an item's correlation with the remaining items of its own scale exceeded that same item's correlation with another scale.
Comparisons were made between the DUHP and the DUKE with regard to their construct validity when correlated with scores of the Sickness Impact Profile (SIP)," the Duke Social Support and Stress Scale (DUSOCS), 8 the Family Strengths measure, 12 and the Family Inventory of Life Events scale (FILE). 13 The SIP quantitates physical and psychosocial function. The DUSOCS measures family and non-family support and stress; Family Strengths assesses family social support; and the FILE, family stress.
Changes in scores of the DUKE and DUHP were compared over a 2.5 month period of time during an intervention study which used functional health as the outcome. 9 For these comparisons, effect sizes were calculated and used to measure sensitivity of change in health status as advocated by Karis et al.
M
The DUKE was compared with the COOP and the MOS-20 with regard to type and number of items for each of a series of health constructs. The COOP measures nine components of functional health and quality of life using a pictorial chart and one item for each component. 4 The MOS-20 measures function in six components.
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RESULTS
The family practice study population used to validate the DUKE consisted of 683 ambulatory adults with a mean age of 34.1 ±12.7 SD years, who were mostly female, white, married, living with their families, and working full-time. 6 Their most common diseases were hypertension, acute upper respiratory infection, obesity, and depression; their most common health problems other than diseases were medical examination, prenatal care, and oral contraception. 6 Item selection for the DUKE physical health scale is illustrated in Table 1 . Of the 28 DUHP items which relate clinically to physical function, eight items had the highest item-remainder correlations (0.40-0.52). Table 2 for DUKE physical health. All of the correlations were higher between the physical item scores and the scores of the combined remaining items in the physical scale (item-remainder correlations) than between the physical item scores and the mental and social scale scores (item-to-scale correlations). This difference was pronounced for all items except the fatigue item, indicating excellent discriminant validity for four of the five. The fatigue item did not discriminate well between physical and mental health, as shown by the correlations of 0.40 and 0.38, respectively, which were almost equal. However, the fatigue item did distinguish between physical and social health, with its correlations of 0.40 with physical and 0.20 with social health. As reported in the original validation study, the result of the complete item selection process was the 17-item DUKE (Figure 1 ) with 10 scales, whose inteTnal consistency reliability a-coefficients ranged between 0.55 and 0.78. 6 These scales and their conceptual constructs are shown in Table 3 . As an example, the five items for physical health represent the two constructs: somatic symptoms (sleeping, hurting or aching, and getting tired) and ambulation (walking and running).
Comparative convergent and discriminant scale validity between the DUHP and the DUKE, as their scores relate to scores of the SIP are shown in Table 4 for a group of 103 ambulatory adult patients in the Duke-Watts family practice.
6 ' 7 The correlations of both the DUHP and DUKE physical scores with SIP physical scores were higher than their correlations with SIP emotional or social scores. Most of the DUKE correlations were higher than those of the respective DUHP correlations with comparable SIP scales. This was most evident for the social scales, where the DUKE correlation with SIP social interaction was -0.41 compared with -0.24 for the DUHP. This indicates that the revised DUKE social scale has higheT convergent validity than the original DUHP social scale, when the SIP is used as a criterion instrument. Further comparison of the DUHP and DUKE social scales was done by secondary analysis of data from a different set of 246 patients in the Duke-Watts practice. 8 Of this group 33 percent were 18-29 years of age; 50 percent, 30-39 years; and 17 percent, 40-49 years. 8 As shown in Table 5 , the correlations of the DUKE social health scores were much higher than those of the DUHP social function scores with social support and stress scores from the DUSOCS, Family Strengths, and FILE. Comparison of the 5-item DUKE self-esteem scale with the 23-item DUHP emotional function scale, which also measures self-esteem, demonstrated a greater combined effect size for change in DUKE scores than for change in DUHP scores over time in a randomized trial using a family assessment intervention. 9 As shown in Table 6 , the effect size when measured by the DUKE (+1.32) was much greater than the effect size when measured by the DUHP ( + 0.77). An effect size of ^0.80 is considered to be a large effect by Cohen. 13 In this instance the 5-item DUKE scale appeared to be more robust than the DUHP scale which contained more than four times the number of items. The original data for these effect size analyses came from a third study population in the Duke-Watts practice, in which half of the patients were aged 18-33 years, half 34-49 years, and in which half were women. 9 The constructs of the DUKE, MOS-20, and COOP are compared in Table 7 . The number of DUKE items per construct varies from zero to two, except for the 15 items which measure DUKE general health. The MOS has one to four items per construct, and all COOP constructs, including overall health, are measured by only one item. Five constructs are common to all three instruments, namely: ambulation, emotional symptoms, activities with friends or relatives, health perception, and pain. The COOP includes three items (change in health, overall quality of life, and social support) which are neither in the DUKE nor the MOS-20. The MOS-20 includes two items (self care and illness perception) not contained in the other two instruments. The DUKE has four unique constructs (cognition, social self-esteem, confinement, and somatic symptoms other than pain).
DISCUSSION
The process of reconceptualizing, revising, shortening, refining, and revalidating existing functional health status measures, as illustrated by the present study, is very important in the evolution of health measurement. This is especially true for instruments which are proposed for use in the primary care setting, where volume is high, physical and psychosocial issues are complex and inseparable, and continuity of care and long-term outcomes are equally as important as episodic care and short-term outcomes. Those questionnaire items which are shown repeatedly to be effective need to be culled from the larger pack of items which are less powerful. Practising health care providers and their coworkers have no time for unnecessary exercises. Also, since most providers have little time or resources for developing questionnaires, it is incumbent upon the researchers to produce what is really useful for the clinicians and their patients. The 17-item DUKE is an example of one attempt to respond to clinicians' needs. When compared with the 63-item DUHP parent instrument, the DUKE appears to be a significant improvement. It is much shorter and easier to self-administer, its scales have improved validity, and it furnishes a wide variety of scales which are relevant to clinical practice. If these scales, such as the 5-item depression scale, continue to stand up as valid in future studies, the DUKE may prove to be not only an outcome measure, but also an effective firstorder screening tool for occult health problems.
When the DUKE is compared with the MOS-20 and the COOP, it is seen that all three instruments, although developed by different groups of investigators, include five very basic health constructs: ambulation, emotional symptoms, activities with friends or relatives, health perception, and pain. In addition, the MOS-20 includes self care, which had been included on the DUHP but was omitted from the revised DUKE because of the infrequent occurrence of problems with self care in ambulatory primary care patients.
Change in health, which is one of the COOP constructs, was not included in the DUHP and DUKE because the purpose of those two instruments is to measure health at a 'slice in time'. Change in health can be determined by comparing health scores which are measured at two or more different times. Also, social support was not included in the DUHP and DUKE because social support was considered to be primarily a determinant of functional health, rather than a health outcome.
While brevity is important for functional health measures, every attempt should be made to collect as much essential information as possible. A major strength of the DUKE is that it includes items for cognition, social self-esteem, confinement, and somatic symptoms other than pain, which are not included in either the MOS-20 or the COOP Charts. Since seven of the 17 DUKE items pertain to these additional constructs, the instrument would be shorter but much less informative without them. Although further study is needed to determine how useful this additional information is to clinicians, the developers of the DUKE believe that the modest increment in length is justified by the value of the information. * Items are counted more than once if they address more than one construct. b Numbers in brackets indicate that the specified instrument is the only one which includes items for that respective construct.
